Summary
The value of biotyping and phage-typing coagulasenegative staphylococci in the epidemiological investigation of a laboratory animal house was clearly demonstrated. In the animal rooms in which conventional bacteriological methods revealed equal bacterial contamination between a conventional unit and one housing specified-pathogen-free rodents, biotyping identified Staphylococcus cohnii as the only species in the latter, compared to S. warneri, S. hominis. S. saprophyticus. S. xylosus abd S. epidermidis as well as S. cohnii in the conventional unit. Similarly, phagetyping revealed 2 phage types in the specifiedpathogen-free compared to 7 in the conventional unit. Thus biotyping and phage-typing provided evidence for the existence of a barrier between these units that had presented similar gross bacteriological findings.
A high standard of hygiene is essential in laboratory animal houses, not least in units for specifiedpathogen-free (SPF) animals (Gesellschaft  fUr  Versuchstierkunde , 1978) , and determining the degree of bacterial contamination is one useful way of checking it (Wierup, 1979) . This method can also provide useful epidemiological information unless there is a similar bacterial picture in different areas. This was the case in a recent study (Wierup, 1979) in which coagulase-negative Staphylococcus epidermidis were the commonest bacteria in both the conventional and SPF units of a modern animal house holding mice and rats. Moreover, the units were equally contaminated.
Recently, new biotyping schemes have been developed for further differentiation of coagulasenegative staphylococci (Baird-Parker, 1974; Kloos & Schleifer, 1975) , and different phage-typing sets for coagulase-negative staphylococci have also become available (Heczko, Pulverer, Kasprowicz & Klein, 1977; Skahan & Parisi, 1977) . The present study evaluates the usefulness of biotyping and phage-typing for epidemiological investigations in an animal house. 
Material and methods
The animal house investigated was built according to modern principles and its management rigorously regulated (Dahlerus, 1976; Wierup, 1979) . It consisted of an SPF unit and a barrier-maintained (in this study referred to as 'conventional') unit comprising together about 1540 m 2 • Rats and mice were the only animal species housed in the units. At the time of investigation the animal house had been used for about 18 months.
Coagulase-negative staphylococci
The bacterial strains were isolated from impression plates (Wierup & Widigs, 1972) incubated for 24 h at 37°C. Samples were taken from different parts of the units as described by Wierup (1979) . Colony morphology was observed after incubation on 5% horse-blood agar plates at 37°C for 18 h, and cellular morphology after Gram staining. Production of coagulase was tested according to the Subcommittee on the Taxonomy of Staphylococci and Micrococci (1965) , resistance to sodium chloride as described by Dornbusch, Nord, Olsson & Wadstrom (1976) and production of catalase and the oxidation-fermentation test according to Cowan (1974) . 48 strains of coagulase-negative staphylococci, isolated from conventional (28) and SPF (16) units, were subjected to further examination.
Biotyping
The biotyping scheme described by Kloos & Schleifer (1975) was used. The following characters were tested: haemolysis, nitrate reduction, sensitivity to novobiocin, and acid production aerobically from fructose, xylose, arabinose, ribose, maltose, lactose, sucrose, trehalose, mannitol and xylitol.
Phages
The typing phages for coagulase-negative staphylococci described by Heczko et al, (1977) were used.
The collection was obtained from Professor G. Pulverer, Institute of Hygiene, University of Cologne, West Germany.
It consisted of the 16 following phages: Ph-series 5, 6, 9, 10, 12, 13, 14, 15, 16, and Useries 4, 14, 15, 16, 20, 33, 46 . The standard agar • According to Heczko et al. (1977) . 
Phage typing
The strains were cultured in tryptone-yeast extract broth overnight at 37°C (Pulverer, Pillich & Klein, 1975) . Broth cultures were flooded onto the surfaces of tryptone-yeast-extract agar plates and the inocula allowed to dry. Phage suspensions with titers of 108-10 9 plaque-forming units/ml were used for the routine test dilutions (RTD). The RTD and 100 x RTD suspensions were applied to the surfaces of the dried inoculated plates and the plates examined after incubation at 30°C overnight. More than 50 plaques per phage zone was used as the criteria for designating a strain as phage-sensitive (Blair & Williams, 1961) .
Results
The bacteriological contamination indices and the species detected in the various areas and rooms of the SPF and conventional units surveyed with impression plates, were essentially identical to earlier findings (Wier up, 1979) and are therefore only summarized here. Lower bacterial counts were found in the SPF unit than in the conventional unit, except for those animal rooms containing animals, in which the degree of bacterial contamination was the same in both units. Coagulase-negative staphylococci were the commonest bacteria isolated.
Staphylococcus cohnii was the species most commonly isolated, while S. xylosus, S. epidermidis and S. haemolyticus were found less frequently (Table 1) . All but 1 of the S. saprophyticus strains were isolated in the conventional unit. The other species were comparable in both units, except for the animal rooms.
Only S. cohnii was detected in the SPF animal rooms, whereas 6 species were found in the animal rooms of the conventional unit. 3 biotypes found in the SPF shower room were not isolated within the animal rooms of the SPF unit. Table 2 presents the phage types detected. With strains of the phage types A: 1 and F: I the phages Ph 10, U 14, U 16 gave only partial lysis. Such strains were therefore classified as subgroups of phage types A and F. Among coagulase-negative staphylococci from the conventional unit, 9 phage types were identified compared with 5 from the SPF unit (Table  3) . This dilTerence was accentuated in the animal rooms, with only 2 phage types in the SPF unit compared to 7 in the conventional unit. The 3 phage types found in the shower of the SPF unit were not detected within the unit. No correlation between phage types and biotypes was found: each phage type lysed strains belonging to up to 5 dilTerent staphylococcal 
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